Abstract. Loyalty development is an essential condition for an increase in profit of airline, railway and road transport companies. It is undoubtedly relevant to the success of an organisation. However, there is a lack of unified and universally accepted indicators for customer loyalty. Consequently, a model for measuring customer loyalty can be barely applied to companies that provide transport services for passengers. This gap has presupposed the need to create a customer loyalty model that corresponds to modern needs of passenger transport organisations. The model needs to be flexible to be used by various transport organisations that provide services to passengers. Principal solutions for the design of a model for loyalty measurement emerged from the clarified role of passenger loyalty and evaluation problems. The worked out solutions include a selection of a proper concept (1), loyalty specification (2), and differentiation of loyalty measurement depending on accessible data (3). To measure loyalty, an informative and practical concept of loyalty has been chosen. Subsequently, a complex of indicators that correspond with features of passenger transport services was compiled and the measurement of customer loyalty was differentiated according to the situations of data accessibility. A quantitative model of passenger loyalty measurement is based on a behavioural concept and miscellaneous content. Therefore, it creates presumptions about measuring the state of passenger loyalty and choosing proper solutions for the development of passenger loyalty in transport organisations.
Introduction
Delivery of a high-quality service to passengers is the core competitive advantage that determines the profitability and sustainable development of a passenger transport organisation (Al-Refaie et al. 2013 . However, it is insufficient in the modern environment of intense competition, privatisation and deregulation of the passenger transport industry, liberalisation of railways, and replacement of traditional airlines with low-cost carriers. Today's world faces alterations in passenger demand and expectations. As for the transport industry, many passenger service providers have lost track of true needs of their passengers and are sticking to the outdated views regarding passenger transport service. The goal of a passenger service provider is to develop the package of services that attracts passengers and keeps them satisfied and loyal, sending information about the positive experience to others (Al-Refaie et al. 2014) . Therefore, increasing passenger loyalty is a major factor in the ability of a passenger transport organisation to generate profits. This statement can be substantiated by a significant growth in research efforts related to passenger loyalty in airline (Han et al. 2014; Chang, Hung 2013; Namukasa 2013; Al-Refaie et al. 2013 , railway (Dölarslan 2014) and public transport (Lai, Chen 2011; Shiftan et al. 2015) companies.
Universally accepted indicators for customer loyalty do not exist despite many research efforts. It is also hard to find a model for customer loyalty measurement, which could be applied to companies providing passenger transport services. None of the models for customer loyalty measurement answers the current challenges and requirements faced by passenger transport businesses. Besides, the available models cannot be directly used for this purpose. The gap between the practical needs of transport service organisations and the methodological potential requires solving a rather complex problem of customer loyalty measurement. This complexity arises from difficulties in formally describing human psychological traits. The conducted investigations deal with a serious problem of measuring customer loyalty while answering to the question what constitutes the basis of the scientific problem; i.e. how to measure passenger loyalty? The situation encountered in the sector of passenger transport (intense competition, growing liberalisation, privatisation, etc.), the role of passenger transport in the national economy and the deficiency of the available methodological basis for loyalty measurement necessitate the development of an innovative approach to assessing the customer loyalty among passengers.
The object of this study is the measurement of passenger loyalty. With reference to the previous research by the authors of this paper (Skačkauskienė, Vilkaitė-Vaitonė 2014) , it is treated as a positive attitude of passengers toward passenger transport service. In other word, the position that enhances the preference of a certain type of passenger transport services offered by a particular provider.
This research aims to create a model for passenger loyalty measurement. The model should correspond to modern needs of passenger transport organisations and should be flexibly used in various passenger transport organisations.
The methods of research include the analysis of scientific literature, comparative analysis, generalisation and mathematical modelling.
Importance of Passenger Loyalty
Customer loyalty is important for transport companies striving for survival and strengthening their competitiveness. First loyalty programmes were launched in 1981. One of them introduced a frequent-flyer programme developed by ' American Airlines' . The company created the frequent flier program ' AAdvantage' that sought to reward loyal passengers through utilizing the excess capacity of airlines (Berman 2006) . Later, similar programmes spread among road, rail and water transport companies.
There are several reasons why customer loyalty plays a crucial role in ensuring a competitive advantage of a passenger transport service provider. First, it is three to ten times less expensive for a business to retain its existing customers than to acquire new ones (Roy 2011; AlRefaie et al. 2013 AlRefaie et al. , 2014 Pratminingsih et al. 2013) . The costs of acquiring new customers do not seem to be the only motive for stimulating passenger loyalty. Transport companies are interested in retaining passengers as their loyalty creates prerequisites for the generation of added value, increased market share and sales, and the development of the organisation toward the improvement of its business image (Bagdonienė, Jakštaitė 2007; Terblanche, Boshoff 2010) . A successful long-term relationship is an essential precondition for loyalty and brings benefits for reducing risk and uncertainty experienced by the customer (Bagdonienė, Jakštaitė 2007) . According to research made by Vavra (1992) , a 50% reduction in lost customers increases the profit of the organisation by 75%. Results of the study conducted by Agustin and Singh (2005) are even more impressive: a 5% change in loyalty can yield changes in profitability amounting from 25 to 100%. Creation of long-term relationships between a passenger transport organisation and its customers is a far more profitable process than the attraction of new customers. Therefore, the development of passenger loyalty becomes an important aim of organisations operating in the industry of passenger transport.
Since goods and services have distinct characteristics, customer loyalty in the passenger transport industry is exceptional and obtains a certainly different form from the goods market. Javalgi and Moberg (1997) have provided some insight into this issue. The authors found that among customers who are familiar with one service, brand switching is less likely due to difficulties in measuring the quality of services, especially before the start of the use of new service. Besides, we have to consider the inseparability of a transport service provider and a passenger. Consequently, passengers may be less likely to switch after they develop a relationship with the provider. In addition, passenger transport services are intangible and heterogeneous. Therefore, most passengers perceive higher risk in service settings than in goods. As perceived risk increases, the likelihood of loyalty to one brand strengthens. The intangibility of services makes the measurement of service quality and satisfaction more difficult compared to goods. However, quality and satisfaction are relevant drivers of passenger loyalty. Besides, intangibility creates difficulties in gathering information about passenger transport services. Consequently, information about passenger transport services becomes more expensive. All these reasons seem to make customer loyalty more important for services than for goods (Javalgi, Moberg 1997) . Rowley and Daves (1999) considered the concept of customer loyalty in the commercial context. They found that managers focused their attention on possibilities to develop the loyalty of current customers, attract loyal customers and select a proper strategy for the management of customer loyalty. Omar (1999) found that a service organisation was incapable of gaining a competitive advantage and ensuring success without loyal customers. However, service loyalty can be managed only when measured. Rowley and Dawes (1999) acknowledge that an endeavour to measure customer loyalty reveals an innovative aspect of the nature of loyalty. Debates on selecting the means, methods and models of customer loyalty measurement started more than thirty years ago. Jacoby and Kyner (1973) were the first to deal with the problem. Nowadays, this issue has become an important object of research on loyalty in theory and practice, as knowledge of passenger loyalty leads to proper reaction to intense competition, market saturation and passenger migration.
Loyalty measurement is a prerequisite for developing customer loyalty in the passenger transport industry. It is essential to find a proper and reliable tool for measuring passenger loyalty since the measurement sorts out the most profitable passengers. The classification of passengers depending on their profitability leads to the differentiation of marketing campaigns, strategies and sales promotions. Such differentiation is based on passenger profitability and increases the effectiveness of the marketing programme. However, passenger loyalty measurement is a complex process that features many problems.
Problems of Passenger Loyalty Measurement
From 1990s, interest in the concept of loyalty and its benefits has increased though the process of measuring it is still limited and faces many problems.
The performed researches feature a variety of attitudes toward the measurement of customer loyalty. Although scientists mention plenty of methods for measuring customer loyalty, the majority of them are suitable only for certain cases and situations. The current methodological package is too scarce and not sufficiently developed for its practical use in the regime dictated by the business (Terblanche, Boshoff 2010; Worthington et al. 2010) . Thus, despite an active interest in the concept of loyalty, progress in research on methods and means measuring customer loyalty is rather limited in terms of methodological validity and practical applicability.
The main impediment of customer loyalty measurement in passenger transport services is unclear conditions for treatment of the concept of loyalty. All methods measuring customer loyalty toward a service provider can be classified into behavioural, attitudinal and multidimensional (Chacon, Mason 2011; Roy 2011) . The researchers' position regarding the concept of proper loyalty still lacks conformity. The position is based on different concepts and slightly varies or even contradicts in terms of results: a customer estimated to be loyal in one survey becomes a switcher in the other. This limits possibilities of comparing the results of separate studies. Practitioners are also uncertain about which concept of measuring passenger loyalty is the most superior.
Impartial measurement of passenger loyalty is also limited by the non-unified content of loyalty. This is indicated by a vast variety of loyalty measures, including the cycle of repurchase, the intensity of purchase, a period of use, a period of customer membership in the loyalty programme, the number of customers, net profit, etc. Until now, there has been still unclear which passenger loyalty elements should be measured in order to assess analogical passenger loyalty under identical or at least similar circumstances.
The insufficient differentiation of customer loyalty measurement according to data accessibility situations is an additional problem of measuring customer loyalty toward a service provider. A study conducted in 2012 by Columbia Business School and the New York Marketing Association found that 91% of marketing managers believed that to be successful organisations need to base marketing decisions on quantitative data (Aksoy 2013) . This overwhelming desire is hard to implement in the passenger transport industry because information about passengers is rarely gathered, and the collected data are not always useful. Possible sources of data include passenger database, the e-ticket database, passenger surveys or external data. Scientists distinguish some loyalty measurement methods. However, limited data accessibility makes them suitable for use only in certain cases and in specific situations (Al-Awadi 2002; Bennett, Rundle-Thiele 2002) . Such methods lack versatility in terms of their practical applicability in the transport sector. Consequently, if a passenger transport organisation does not collect data required for the practical application of the method for measuring passenger loyalty, the application of the selected technique becomes very limited. This problem could be solved by formulating loyalty measurement options in different data accessibility situations.
The identified problematic aspects of assessing customer loyalty undoubtedly encumber the measurement of passenger loyalty as well as highlight the insufficiency of the current methodological potential for the needs of modern-day practices in transport business. Its fragmentary nature has presupposed prioritising the creation of the model essentially based on new principles. The chosen proper solutions to substantiating the measurement of passenger loyalty cover the selection of a proper concept (1), the specification of loyalty (2) and the differentiation of loyalty measurement regarding accessible data (3).
Model for Measuring Passenger Loyalty
Two main streams in passenger loyalty -behavioural and attitudinal -can be distinguished. The measurements of attitudinal loyalty lack validity and practicality considering the aspect of costs; the provided information is insufficient for forecasting loyalty (Opperman 2000; Worthington et al. 2010) . Therefore, it is not surprising that the dimension of behavioural loyalty initiated in the 1940s has become more common in research practice (Casaló et al. 2007; Tuu, Olsen 2010) . The popularity of this dimension has been determined not only by the weaknesses of attitudinal loyalty but also by the influence of behavioural loyalty on the income and profit of an organisation (Bell, Eisingerich 2007; Chao 2008; Wong, Chung 2008) . Considerations of behavioural loyalty, as an important outcome of relationships or as a measure of the efficiency of relationship marketing, also contribute to the popularity of behavioural loyalty dimension (Reinartz et al. 2008) . In addition, behavioural loyalty matches the particularities of services (Setó-Pamies 2012). It is sufficiently informative, objective and reasonable regarding the aspect of available data (Khan 2009; Uncles et al. 2010; Worthington et al. 2010; Kabiraj, Shanmugan 2011) . Despite the superiority of behavioural loyalty over attitudinal loyalty, loyalty measurement is not and cannot be isolated from the customer's attitude. Behavioural loyalty indirectly integrates attitudinal loyalty since loyal behaviour is impossible without a customer-friendly attitude toward the organisation and its services (Casaló et al. 2008; Leingpibul et al. 2009; Biscaia et al. 2013) . After the formation of appropriate intentions and their active mode, attitudinal loyalty turns into behavioural loyalty (Kabiraj, Shanmugan 2011; Shiftan et al. 2015) or otherwise turns into the result of attitudinal loyalty. These arguments leave no doubt on the issue of selecting the concept of passenger loyalty; unambiguously -behavioural loyalty together with the influence of attitudinal loyalty, which becomes evident during the formation of loyalty.
In behavioural loyalty, various measures are used for service loyalty, including the cycle of repurchase, the intensity of purchase, a period of use, a period of customer membership in the loyalty programme, the number of customers, net profit, etc. However, the frequency (Meyer-Waarden 2008; Wong, Chung 2008; Carlson, O'Cass 2012; Shiftan et al. 2015) and the value of purchase (Matzler et al. 2007; Nadiri et al. 2008; Liu, Yang 2009) or both (Bodet, Bernache-Assollant 2011; Liu et al. 2012; Biscaia et al. 2013) are usually seen as the most favourable indicators for measuring behavioural loyalty. The measurement of passenger loyalty can be based on one of the measures mentioned above or both measures can be used.
The imperative of repetitive behaviour is seen as a feature of loyalty (Bee, Havitz 2010) . Therefore, measuring passenger loyalty must integrate the frequency of purchase. According to Uncles et al. (2010) , this measure serves as an indicator for service performance; the authors also emphasise its critical link to repeat purchase and long-term profitability. According to De Wulf et al. (2003) , the frequency of purchase is accepted as the number of purchase a customer made at the company within a specified period. Meyer-Waarden (2008) states that an increase in the frequency of purchase is related to a declining number of the offers of competitors. Since passengers lack the information needed for comparison, they naturally become less price-sensitive. The intense frequency of purchase indicates the ability of a transport service provider to create high switching costs as well as a strong and frequently personal communication between the service provider and the passenger. Regarding the inseparability of services, a more frequent use of service determines a more active involvement of a passenger and increased participation in the process of service provision (Bell, Eisingerich 2007; Hosseini, M. H., Hosseini, V. S. 2013) . This means that the higher the frequency of purchase is, the stronger relationship between the passenger and the service provider exists. Therefore, the passenger naturally becomes less price-sensitive.
Another measure of loyalty, i.e. the value of purchase, is integrated into the measurement of passenger loyalty since it shows the amount of passenger funds allocated for the provider of passenger transport services. According to Bee and Havitz (2010) , the value of purchase is viewed as the main indicator of loyalty. Purchase value covers all costs for a certain passenger transport service. It is believed that loyal customers are less pricesensitive when compared to disloyal ones (Rafiq, Fulford 2005) , as they are ready to spend more money on purpose to continue to liaise with an acceptable service provider. This is because the search for another service provider is associated with additional costs. Thus, there exists a higher probability that the value of the purchase of loyal passengers will be higher when compared with the value of disloyal passengers. The research carried out by Knox and Denison (2000) also confirms this proposition: loyal customers tend to spend double the amount when compared to switchers.
Passenger loyalty can be measured through one of the indicators mentioned above or their combination. Convenience, sales promotions or the lack of choice determine inert purchase of passenger transport services. Consequently, the frequency of purchase is an insufficient measure for measurement of behavioural loyalty. Moreover, the measurement based solely on the value of purchase may show a false estimate of loyalty, i.e. highvalue purchase are probable, but can be occasional and without recurrence in the future. Since loyal behaviour is not casual (Casaló et al. 2007) , the value of purchase is also insufficient for the measurement of passenger loyalty. A joint analysis of indicators for loyalty, i.e. the value and the frequency of purchase, is significant as both indicators reveal two different aspects essential for measuring passenger loyalty: the number of purchase cases and financial resources allocated to the provider of a passenger transport service. Therefore, it is suggested to measure passenger loyalty through the combination of indicators for the frequency and the value of purchase. These indicators are not only most frequently used measures of behavioural loyalty; they are also the ones that are most frequently registered in databases of passenger transport service providers, e-ticket databases and business management systems (Reinartz et al. 2008; Trépanier et al. 2012) . Moreover, according to Bodet, Bernache-Assollant (2011), Quoquab et al. (2014) , the combination of the frequency and the value of purchase is well suited for any service, including passenger transport. The above-mentioned arguments allow to treat the concept of passenger loyalty as the construct of behavioural loyalty that covers indicators for the frequency and value of purchase. It is suggested to define passenger loyalty by using the model presented in Eq. (1):
where: L is loyalty; v is the value of purchase; d is the frequency of purchase; i is a passenger (i = 1, 2, …, m); j is a type of a passenger transport service (j = 1, 2, ..., n); k is a provider of a passenger transport service (k = 1, 2, …, p). Given a variety of passengers in accordance with the extent and pattern of their consumption of passenger transport services, it is purposeful to base the measurement of loyalty on ratios, i.e. the value and frequency of the purchase shall be transformed into ratios. This is made through the application of normalisation procedures presented in Eqs (2) and (3):
where: V ijk is the value of the purchase of the i-th passenger of the j-th type of the passenger transport service from the k-th provider of the passenger transport service (absolute value); D ijk is the frequency of the purchase of the i-th passenger of the j-th type of the passenger transport service from the k-th provider of the passenger transport service (absolute value). Loyalty will be measured in regard to a particular type of the passenger transport service provided by a particular service organisation in accordance with the behaviour of passengers during a particular period t, which means that the array of data necessary for measuring loyalty must include figures on the value and frequency of purchase of every passenger. This data must show information about the purchase of a particular type of the passenger transport service from the analysed service provider v ijk and d ijk , and the purchase from other suppliers of the same passenger transport service. Possible situations of data availability lead to three different options of passenger loyalty measurement (Fig.) .
Option I provides a possibility of obtaining all data. The application of option 1 requires data on the frequency and values of purchase from the analysed provider and other suppliers of the same passenger transport services during a particular period t. It means that passenger loyalty is separately measured for every service. Thus, the following data are required:
-the number of passengers i using a particular passenger transport service j provided by the organisation; -the number of other organisations k providing a particular type of the passenger transport service j; -the frequency of purchase of a particular type of the passenger transport service j provided by the analysed organisation D ijk ; -the value of purchase of a particular type of the passenger transport service j provided by the analysed organisation V ijk ; -the frequency of purchase of a particular type of the passenger transport service j provided by all
-the value of purchase of a particular type of the passenger transport service j provided by all ser-
The following options on gaining all data are considered: consumption data (provided by the passenger) or business data (provided by the passenger transport company). With reference to data on the frequency of the purchase and values of the investigated passenger transport organisation as well as of other similar passenger service providers, the relative value and the frequency of purchase are calculated by Eqs (4) and (5). The values of the introduced indexes approximating to 1 show that a passenger is strongly linked to using services j of the k-th service provider and is not interested in any other options. Such an alternative of passenger loyalty measurement causes the least trouble taking into account financial and time cost aspects.
Option II refers to the situation when only the data on the frequency of purchase and values of the investigated passenger transport organisation are known. Service organisations tend to register data on the frequency and value of purchase in databases (O'Malley 1998). However, accessibility to information about the frequency and value of passenger purchase in other organisations that provide the same services of passenger transport can be limited. When accessibility to such data is insufficient, slightly increased financial resources for measuring passenger loyalty must be allocated. v ijk and d ijk must be measured through the application of heuristic algorithms in accordance with
For this purpose, marketing research must be carried out or data available in the organisation will be applied (through the application of the principle of analogy). For receiving data on the frequency and values of passenger purchase made by other organisations providing certain services, the principle of analogy is applied and covers: the results of other empirical research (1), the values and frequency of other service provided by the passenger transport organisation or other provider offering the j-th type of the passenger transport organisation service (2).
An alternative for obtaining the lacking data from other providers of the same passenger transport services exists. In such a case, information about the frequencies and the values of purchase should be transformed depending on sales by Eqs (6) and (7):
Fig. Options of passenger loyalty measurement
where: P is the volume of sales. Marketing research is another method used for obtaining the required data. Since information on the frequency and value of purchase is strictly numerical, only quantitative marketing studies will be applied.
Option III suggests that if data on the frequency and value of the purchase of the analysed organisation are unknown, loyalty drivers should be identified and measured. Passenger loyalty is determined by a wide spectrum of drivers. The problems arise when the exact set of drivers determining passenger loyalty is unknown. Such a set should include drivers for passengers, transport organisations and the environment. They must be systematised, and, therefore, scales have to be applicable in order to measure each driver. In case of the shortage of data necessary for measuring the loyalty of drivers, a survey necessary for collecting information has to be conducted. Various survey methods are applicable in order to measure the probable passenger loyalty: a questionnaire survey, interview, expert survey etc. All types of surveys have shortcomings limiting their applicability when measuring passenger loyalty. The questionnaire survey is the least disadvantageous of all survey methods and provides possibly the widest possibilities of loyalty application. In practice, it is treated as a convenient way to collect the required information.
The proposed model for measuring the customer loyalty of passenger transport services agrees with features of passenger transport services. The model measures loyalty for the passenger transport service and its elements. Another distinction of the innovative model is its applicability for every company providing passenger transport services. The practical use of the passenger loyalty model leads to sorting out the most profitable customers of the passenger transport organisation and to the differentiation of the marketing programme regarding the levels of passenger profitability.
The previous research made in the catering industry (Vilkaitė-Vaitonė 2014) disclosed the suitability and validity of the model for practical use. The results of the previous research revealed that every option of the model can assure validity and reliability because relative score mean error was significantly lower than 10% with 95% of fiducial probability. The appraisal of the model in the transport industry, where the competition between transport companies is intense, has not been surveyed yet. The suitability and efficiency of the model in the passenger transport industry, especially in different transport modes, is the object of the future research planned by the authors of this paper.
Conclusions
Aiming to reduce customer retention costs, increase sales and profits, a passenger transport organisation should pay a greater attention to passenger loyalty. Efficient management of passenger loyalty requires to consider its measurement. However, the measurement encounters numerous problems, e.g. a controversy over the concept and its elements or the lack of differentiation of customer loyalty measurement according to data accessibility situations. Traditional measurement models fail to address these problems due to methodological shortcomings. Consequently, the need arises to design an innovative model of measuring passenger loyalty.
The principal idea of the new approach to measuring passenger loyalty is to base it upon behavioural loyalty (together with the influence of attitudinal loyalty that becomes evident during loyalty formation). Two favourable indicators (purchase values and frequencies) are taken into account. The designed model has solved passenger loyalty problems common in science and practice and is suitable for use in different situations concerning data accessibility.
The use of a model for measuring passenger loyalty allows to evaluate passenger loyalty objectively and express it in a single value. A model is regarded suitable based on three different scenarios of data accessibility: possibility to obtain all data on the frequencies and values of purchase (1), unlimited accessibility only for data on frequencies and values of purchase in the analysed passenger transport organisation (2), inexistence of data on frequencies and values of purchase (3). Option 1 is based on business or consumption data and is the most superior in terms of accuracy, reliability, validity and the size of costs (financial, time and human resources). The realised principle of the adaptation for accessible data ensures the employment of the model in the environment of intense changes in the transport industry.
The developed original mathematical model has the potential to rationalise the marketing decisions in a passenger transport company. The model for loyalty measurement presented in this paper is not limited to the field of passenger transport, and thus can be adapted and widely applied in other segments of the transport industry.
